Development of an in vitro reporter gene assay to assess xenobiotic induction of the human CYP3A4 gene.
The current work concerns the development and validation of an in vitro reporter gene assay system for the assessment of induction of human CYP3A4. A plasmid containing approximately 1 kb of the CYP3A4 regulatory region (which contains several recognised regulatory elements including glucocorticoid responsive elements) coupled to the reporter gene for human secreted placental alkaline phosphatase (SPAP) was transfected into the human hepatoblastoma cell line HepG2. Calcium phosphate precipitation was the method of choice for transfection. The transfected cells were dosed with known inducers of CYP3A4 and the levels of SPAP in the medium were subsequently measured using a chemiluminescent assay, as an indirect measure of CYP3A4 induction. The inducers used in this study included dexamethasone, phenytoin, triacetyloleandomycin (TAO), rifampicin, carbamazepine, phenylbutazone and sulfinpyrazone. These compounds activated CYP3A4 by between 1.5-4.5-fold thus representing a major advance in assessing the induction of human CYP genes in vitro.